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(54) PROCESSOR PERFORMING REGISTER NUMBER 
CONVERSION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make a register number 
specified by an instruction different from the number of 
a physical register which is actually used even when a 
superscalar processor renames registers. 

SOLUTION: A decoding part 11 is equipped with a 
register number conversion part 110 which converts the 
register number specified by the instruction into the 
number of the physical register and after the register 
number specified by the instruction is converted into 
the number of the physical register when the instruction 
is decoded, a register renaming part 12 changes the 
physical register number into a renamed register number. 
When the register renaming is performed on a 
superscalar basis, the register number specified by the 
instruction can efficiently be converted into the number 
of the actually used physical register. 
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(Dlffig.-tZ> Ui^^ W v>X t ^ if 5 



(2) 2000-172505 
[1**517] W*]J3 {i|E«fe»7°0-fes/-^(-*5^T, BU 

axfcifK^*^ K^-CfcofcB^ BulEBnB##^Mi^ 

m^km6Z®mi/i?*9com^k<Dttfc<£> : £w.zm v )ffl 

[«f*3Sl 0] 4r^"C»Sbfcv^^##i:^EBSKffl 

©ffi{iHul5^7^ K#^***>ofct #K>^3g^©#-^M 
40 K^^-comf^^-f-ttBufElg 1 oi/^##f 

50 wbh^^-y h*^m?t'&v>&&i&%:*mjjirz>~k%m 




❖ £ SulE^fgn^g KWIHft S * 6 £ J: 5 JEtf S *ufc 
#a*©tel!u8E^Tjg5£ bfc ^ i^* *##£ii^«>3 
L7C<^^a ^7 J*<D$rfrMX*ffim y A Ui^^ ^#^- 

[0 0 0 1] 40 

t fea * <£>S^Sft 5 «t 5 l-T*# 

[0 0 0 2] 

[0 0 0 3] SB 1 GOSyUte, ^*-C«3£T*# 5 U i?x 9 

<nm£v&<<Dmm^is*9&ft^zktf^mtzftz>^ 50 
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l^Av UiSx 9 &M£>ti 9?r^ r 
^liSIWoti^o bd>U Zth{^&t>*tX$t<$rX 

ffij£xzzui/x9m&m j $>irz ktemmxt£\<\ 
\anm&hz> 0 tfc*h*T©, ffi^ts^^ 

[0004] jB2©s**tt, ra-^^jtefc^rRft 

[0 0 0 5] jRl£>0Itt* /V- ^ *5tt5»9 ig LfflS 

[oooe] %2.<nmz. ^^pfWWLft^f© 

[0007] ^xm^ir^uip^9m^tmm^m^^ 

&mm\'i?*9^frmtj:Z>£o\^Z>b, SX±(DXo 
ft2&*a*#e>n5o H9»2:mSriai6bfc^n-fey^ 

«fc88*Wbi^^^#-g-*p|j[«9io(i:r*p^*ix, H 
^cK*WSttS*a^^^o##902i:ftSe ^ 

mnuisxit^ ^^tabifea ^^^^^##902^^0 

ttiiw^ 9 7 y 4 /H6 J: «9 Bc^tti $ n^feiu^ 




v= ^ # ■§• ir (Effl v ->s ^ i? * 9 <om -*§- k o 

-c > K9^JHt-i§-905jEj: K?#-r v*90<z><tt 

^Hi"*,, 

[0008] je^^yir^SffiiE^-cw:, 3fejct> io 

^ b • • ^ (Out of Order) Sf^iSl<«* 
^tfTV>* 0 m\C-TV h • ^ • *— yaW(-*3V->T, 
fflV>5l^**&*fTl3ME^?>S-Cii:U 4MMffl©#c#. 

ef^v^riuffllt*,^ hp^ vs***y*- 20 
*7 • 9% ftfr^^— rftWm^tt^X 

tt, #^2P5-20010-^-2fctJ ? #^ 5 P9-325888-^-Jc:^ £*b* 

[o o o 9] h - • a—y&m&mmzitrc-b 30 

£&{E^LTLS?&«3ltTO&«3Sfc*o 
fT9;ttg}roifr^£i*:£>*o fiJtJjii^^-t-s^ItgtSW 

[ooio] -(DZoft&mmnvmffiKMvx, m9 

<Z>£ oteffi&Z&ZT'ri-t ^-^-Ctt, ^ :x F?7K.Y>' 
^30g/5S*£&i!^!J§I£ft*o BP*>, Et9T*«\ 

mm z titc is 9 t mmm v ^* mm i< 9 <d 

ni,XV^>'h*<?tf4^990<DfKi&Z : £W.Lts:l-fixl-£te 
>K-r>'^90Wrt^^H$tufc**i:'iCo-CL*5o 50 
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[0 0 1 1 ] 

i&wmmvx? k-rzwam] *mw\-z, 

y ^— i»*fT5#-^i-*3v^T'b, ^-eitir-r* i^v 5 ^ 

9&Wkmmzm^^ZVo1£^i?x9V>%F*lr&&teZ> «fc 5 
lE-f 5 £ i A < fr 5 n fc &r g g> -f * . 
[0 0 12] ittz*%WXte. 3Cfc v **ffii£t5i' 

isx9m^-kmmzm^^mm^*j7-9<n&%-<7>ttfc%: 

mW-tZx?^ K^fEo^Tt, S«*ffSr»*a< 
fx 5 - ^Stfjii-*,, 
[0 0 13] *»W©J:!)A#W*1««4, i"^ 

«fc 5«--*"5fc*l^ w^^^##©*fJSS:3E36"t" 

*Sr«t «9 IB** J: 5 fc-f* - 1 t-fc*c 
[0 0 14] 

mmi-v > ^9<Dm^w.^-^^£V 
j>.ui?x9m%-Kn\fwzz^v*9 y 

ffim^i?x9m%-m&^mc£viv\mfii^xm?£v 
t- 9m-%-%ffimv>>m 9 l*: 

tnt&^i?*9 y ^— a^si-j: yffi&%>m\'i?*9 

[0015] rrow^tci^^ Lfc us?* 

c? , S^-^{^SW'^^^#^-i-3E^$4x*wt?. 

isi?x9mmztt-f?> ui?*9 y ^-A^^d^^ff 

[0 0 16] £fcmi2W^*^#^&#f£/^ #^-<7> 

fflE#a^**t*„ r©«j*fj:J:tL»i, #^«z>*fr^jfe 
&oT#-§-^^fft>n*c0-C, ^0||ffSrf?lh-r* 

jES-Stt* < *^t*Srfi 1 5 n k ic J; s^-^/u^ -r 

[0 0 17] HUlBU^^##^jft^lr*5tt* 

Btr»*^T?»3£ ufc 9^km^mm 9 <o 

X.*o 

[0 0 18] *HM(E^5 7 , i3-fers'f-©J;t3 A*W*«f 
T^gg-TSt^-^fot), ftufE^<^^©#*(E«-L, 

ffim*74 K^nftfjw^^m^tti^-rsmi wu- 




mmm^Mfc^^mz^^x . mm*? << f 
i,z^^xt>m%m&rr o r tft< Hnnt^^-r 

##-©IW©*#j£«>je3E&fi-*.5. ftSsrofllj&l^i^T 
t>, 3fefirbT»*l5-rs«jBc*'fr*fc2fiieiJb«>^9>f K 

WW***, r<olB^±EJBi, S2 0i/-^^#^ 

So 

[0 0 19] — r<75 2ffiCWv ? ^^#-§-^^^g: ; Sr 
F-firfrbikft VXMM<PX% i>ox©/p ^7 
fcl?-£Ztom\/iS*?&^~-<D^8i$:eSctbXft b Mf& t 
[0 0 2 0] *3S^{^5 7 0 n-fes'-!J-WB l JW*ft:W*# 

[0021] msm^rn^jLJSL 0 m i^mfl. 

tltz 9 <7>#-?§- t mt&Wom. U*J*9 <7)m-%r(Dtt 

[0022] ^9&m<om<owmtt&.»<o»m<o^m<oj» 
m<onmz.x vwb frizz ftz> 0 

[0 0 2 3] 
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8 

Ti^Hft#^3— F, wt?^^#-§-ft if srinm-rsoir 

[0 0 2 4] IH 1 jcstsJBW^fcS^n-fe s/ir-<£>|ftfe<0 

[0 0 2 5] ^^is/^gpiOtt^n-fes/^^cO^^y 
Sitter* * K^tDU 

10 f^t^m Lt^fp- vmnzm&o z\<o 

[0 0 2 6] ^f=- FgBlUii'v^^S-SI-^&gpil 
0£{i;U #^-7*s'^-SpioJ:«7ai6>*i.fc*-fr='-KT? 

^izfoz>mmi>'i?x9<D%t^\zm%i:-Tz>o 
[0027] agtft**tfc*avs?^^©#-9-»4, 

a- Fla5ll-Cf&{^fig$tt-5^ffl«ittf#i:*^^^ 

20 ^ y ^ — AgB12|dj^^n2) 0 

[0028] w-^^ • y^— asp^^t, 

—J»u*J*9& J *=r*: , m v )^XZ> 0 

30 rtSr^ft-TSo ffi&tUV&ft? Vi?x9m&lz^>\,^x 

^Sfeo-C y ^ u-^x^S^sfiJ 19 ibixXis *) , 
*7c- ; e<7)^^-^^fT$tT,TV^ft</^ HfT^ixTV^Tt) 

7r^/H5^*g*^$tbTv^ftv^^{3:tt, y ^—7=. 

tiit y ^— ^ u-v ? ^^#^-(oi'H-ttjiL-r„ ^ 0 -eftv>B#, 

40 T LT^T, ISt'f)!)*-Al'^^ • 77^M4i>t) 

■amy. mz.y *—j*ui?*?&f3r^<oi<mw.u*ff*> 

ttftv\ 

[ 0 0 2 9 ] $i<&mn$tl3XiL \si?X9 V jr- — J±i®l2 

x vmbtittrnzt-m^w*— Ai/^^stt u<« 
/^i4hL.<n^}m^iy^9 • -7t<< M5& v )7 £ —9*m 

50 #ii*Srfr5# < &*s*«*fi l S4xrv'>ftV'>ai^-fcf4, II 




jxri, r^ft^fr-f s c rnj&sr h • ^ • 

So 

[O 0 3 O] A^s*ff**Lfc»&B:, 
9 • 7r>f /M4f*9£\ t^** y*— A«Bi2«fc 9 3lfe;h, 
fc##iZ^o y ^ ^#-^-co y ^ ui?* * 
^*o»#a*S:fT5o *fc^fT»T«#i64fcJ:9 

[0031] *fc»tt*^»^i;:tt. »tt***fT» 
l7^J:9*fT£*L, Hff»T«»l65Sr, ♦❖SfeTfHUP 
«B516»W»*7*=i-K»lH^UJ-r5o *fc^®^*fT 

my, »mm^»9 mxitv ^—M,u^9^mm^ 

*«#0»J»*3E» 9 ffi U«*168SriSffl-r So 
[0 0 3 2] *^TiWW»16Tftt, #^fTSP13*^l 
tt#ttift^HfT»17J; 9HfT»T«-8"164RW165S:gJt 

U§^ffi#166£/!iV>T^ttiU »#&*»*«#167 
[0 0 3 3] :rt\ #«W<0*41^BBfc>SG>B\ #^ 



(6) WBB 2000-1 72505 

rtfc«U< i^^^»-WESMBiiO«:KJtfcni:fcJ; 

9, y * — A«12T?tt % 

*^#-^--e&<, %^(omm^^^9<o^%\z.n\^x^ 

^iM-^ffi-rs - 1 So 
[0034] *fc^-e»3e**i/fcu^^#-§-fcH§R 

StufcH*. A^S7x y^-r— ^(8*162S:A^M5T<B1 

6—^tii-rs 0 iiirt^Ttti6-eH\ B7syf^ 
^x^mnmsK^xmn^fi, mrf^rm^i^ 

*fcttl65S:iilttlLT#fee>, #^W^^^^ft-^16lS: 

•7*=!- K»ii'Ml|H*=»- 9 ei-n i £fg^1~s 0 

20 Ei^ ^^*tTSS517d^V>rS«SlfTO^Ifc^j^ 
d^^tvSo A^x^ — Kttll-eH\ 

ttiioiJiasv^ A^i£Sftfcv^*##tfti 

[0 0 3 5] |3 2d*3SMJ-«t>S*^=i— KffillO 

mmoi&Wi&m&MifZo 02^ 5^^mm^r^ 
mnft-rz>M&<Dmx&z> 0 

[0 0 3 6] |3 2d43V>T, iSH^^s^gPlOJ; 9IBH# 
l^f^- K1~ S 5 1^(7)1^ 3 — K^{f #j»l2l ^ J: 9 

ttff*i»i22dJ:9&#Ua*ttv 2E¥i$^u^ 

^#^«»iiiiii2— ase>n*o si^^m 

*9m j nr\z.mfctz>o mmz.\s*j*9y*-j*%i2^\& 
[0037] i 9 wMBidtjtw-r* t x ##ac*«o»«»i3 

Ote, mi(DU^^9^^mu\z L ^y^ KA^UfT 

Sgll2d-X9>r K^^fT^O^-<-^^133^^-X. 
5 0 U-^^##*lft»llltt, ff-§-«ll22<^_b0 5^ 
50 flSJf U^^^S-g-^-tn-^nilE^— ^<6l32Sr 
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^>A^fcttu^^#-&ae«HSlll^*Sr, ^7-f K 
oT\ 5 (Z) 2 # g ^ 5 # 1 (Z)^i^oV ^ 

[0 0 3 8] ^7>T K#^tftW • *J»»H3«. 

K^^Miw, ^^^r K#^mm-^i3isr#-§* 

^*J»SP130^ffl ^Ife^— *ffil32, & 0*133(7) 

[0 0 3 9 J *^HS^^m$P140^J;9, 5#^tf> 

aiff»14l355#-g-^*»J»ffll30^j|IWSttSo S^IElfe 40 
»J»«fC130^«, -§-141 1 , #fl£lft^fT 

*Bl7J:!9aitiJStt5»tt*^»T«-§-l65fcJ:oT, # 

I68#i£ fcti/r # #-g-aE«k«W»i30fc J: o 

-t\ K^t^isaEft^— ^«i32, Rvi33^«r 

[0 0 4 0] 4fc^*3lfTi-5 0i^S*ffioffiy»« 
tKo^ttt, U^^^ -«JI»«l«I««4*»115ir. 50 



flfc M2 0 0 0- 1 7 2 5 0 5 

*y.*— i**pi2, xtJ^^^^y^— ^«Pi2^e>^H 

13^i£ fe> tit ffl V n tb 5 o 
[0 0 4 1] 0 3 iii 2 ^ - Kffi©Hffi(Z)^ffi 

[0 0 4 2] 0 3TU #^T*}f^$^W^^#^- 

ffiSrfR^i-S^— ^u^^20U ^7^K#^1IhI^ 
*fT^KKSttS*Sr«M^-S*3E*^^#202, » 

s:snir^saiir»203, ^«*^ffm^i»«tt«^'< 

— ^ U^^^201(Z)^M(Z)^K^IB^i~5^<--^^^^^ 
7 2043r{ftx.Ti^5 o K#<frJ£fT iWo^l&SrfT 5 

*l©u^^*-9««»lilia4^ ;* 1^*1*201 
ort^Sr*^**«^— ^fiti32t braiwr^o * 

§gll2— te, ^u^^20lt^>rtS^3E3E*^^^ 
202<Z)rt^*iD»*203^iP^^je**^*^<— ^ffi!133 

[0 0 4 3] *fc^9>f K#^tfea • «ft3U13J; 
9>f K^tfeM«#l3l^aiaiS^fc«Fi-«AP*»203© 
a*^— ^l^^^201^*#5i*ixSo 

— ^uv ? ^^20icort^^^JE^ti^ fifSc^-e 5 

2, 2Stt^l33CDfi^55$tLSo 
[0044] 5MS#**ftttl»l40 J: 9 #«^£«ftm«^i 
4ldSiSffiSixT#fcl*^tt, ^<7>B$<7>^-;* 1^*^20 

^^i:J:ot, ^/<-/^r204^#^7^=3— KSBH 

HS^*fTSl517j: 9»(ft*fT»Tft ^165^^a$tbT 
# fcB#i-te, 5/77 204M#;t 6ih/fcJBKj&SJR 

i2iKt*UJSii8o rco^^^^||fTgpi7J:9M 

5/77 204^* 6>Sn*m £ tlf'iUi:^—^ Uis* 9 20 Ud* 
<5 0 

[0 0 4 5] 04 (41^ C< H2^f3 - KSPll^H 

fflffll|?Cll3^^i|T*fe5 0 
[0 0 4 6] [a4(c:^v^T, #^7j:5/^gPlO<t 9 j£ £> 

301 d J: 9 ^ 9 -f K**T * v ^^ ^ 5 ix-^ttW^ 

nSo K^«twiiiK3oi<D^mi!$*ttoRy— h 

HliES302{c:J:oTI2^J: 5(-2^^, 3^^*^, 4^ 




2fflB<£>lft<fr**?K:. 3mS<D^^X^ 4 j@g 

l/^ ^#^^^Sr|H 2 <£>fg 1 (7) 
^t^lU^t^*^ 2 CO l^* ^#^^1 

1n?2fcHJKHW>*9>f K^^-C*>Si:#, -^ixSr^ 
H^ay^— *«#162j&SfeftS*La o **M^T*9» 
»16T^S 7 * ^ ^-v— ^ ft ^162;W ^fcMcW<D^ 

[0 0 4 7] rcDJ: 5 H2^e>0 4<^#SB«^Srfil 20 

[0 0 4 8] _h|BLfc«J*SrS{-^®^^ 3fcfTbTiti 
m^m«*»Sr3jfi (Xtt*ix£t-b) K 

2fa (2«a±) ©»^*-ett*n6>o##aE«iBom 

fci**t»4r t Brti* -c^RS-eidt* S-CJb 40 

[0 0 4 9] 0511 KSP11 
[0 0 5 0] HS©**^ - K(Btftt, KA* 

tmC^y^ K#^ttSm-^131(dAPX-T. Kifr 50 
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^403££tfcU #*^*»J»ffl5402^aiW-rSo H 2 <Z> 
v ? ^^202COrt^i-@^'T?fco^:^ > 05^J:5i-t5 

[0 0 5 1 ] *&B5ttt, Kife<fr • 

[0 0 5 2] 13 6 H B5©«*f3- K«Sll<Z>3lifi<E> 

^ffi^^^^v^Tttffl^tB^*^^ffl«^a5402o^^ 

fc<5o 

[0 0 5 3] Htt. B3&|3**6«fc|SI*K:, 

U Anffg£203, ^^^7r204Sr«*.TV^ o III 6 
{^*3V^TAn»S203^-<— ^l^^^201<Drt^t^7-f 

T< S-^7>f Kfi{fi-^403<^fiS:J!in||C-rSo -€:<E»l£*ffi 
;*j50l(E>rt«H *9>f Wit -§-131 \z.£o X^<— 

^u^^2onj:»#ii*nSo *©i^»fptt0 3© 

[0 0 5 4] H7H Pi:<@5^7^- K«C11<£> 
[0 0 5 5] 0 #^^=i— Kl21<fc!9^7>f K 

02{;i:fc3^TEI<£>«fc 5l-5fcSR<z>;*7-f K#^i-M^-r^>S 
[0 0 5 6] 0 7ttt> 2#@^?>5#ISW4^ 

u-v ? ^^ttffl^^ttilHlgg603^{ix.6o ui^^^mm 

W^Jt, »2O0R^-MilK604^«I:oTig^bfcJ:5 
K»asBJ3WWtfe*t, ANDy— Ha«S303"T*tt*O3l§*Srffl 

v^5o ^li|;:J:?f|7*^^- ^ff^i62^, 2ffi@ 

[0 0 5 7] H 7 <£>{&<£>fbfmia 4 t^^fc^o 

[0058] &±{mwi,fcm5fabm7 &umirz>m 
x\x, mn^xnmir^m^^^^y^ K^^fc 

u^*#^*ift»nn2:#*.a3E*-<— ^fii32 




*^iS*>*ltf, »7xyf^ ^{f-^162£r£$;U * 

fc*JM-« - 1 5/St-e*r*iJ-e«>5o 

[0 0 5 9] ^^^ai- 
(^^^-^^o/y r204^«Kt LTSf^H, ^7^K 

[0 0 6 0] H8tt. *mW\z&t>Z>7 > K*tv'9'<omi& 

BltB-C&So BI8(^fl&<D»f^f*0i^Ji:ls]Ct?&So 
[0 0 6 1] KJifl!>«*©*Wi*<©RW-eH:. v^n 

tr^bfca^fca*. £tf>J;5*<M*i:, ^T?*B^S 

[0 0 6 2] 30 

[01] **«KJ:5^n*^*^ft«*^JIi<Z>» 
[0 2] &&W\Z£Z^X2± iy y-<Dfii<fry*=i-- yi$<Dm 
[El 3] #»Wfc:J:S:7 , n-fe ^^©^9*3— K«Srt<z> 

[0 5] «WteJ:«P p n-try1^©**9*3--K»0* 
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[0 6] ^mW^XZyv^ yWfii&y*^— KSPrtco 
[0 7] *«W J: 5 ^n-fe 5x^*^7*3— KWrto 

[0 8] ^^tcJcS^nir y^(D±fcmf&<vmi&?)M 
[0 9] «^TMtS U^^Sttli^ffl 

[^otftwl 

10 #^7^s/^lB$ 

11 ^r=- FSB 

12 i^** y ^gp 

13 fa^mftU 

14 Al/^^ • 77^^ 

15 4£>3l V As 

16 ift^TSP 

17 ^Ift#^*ff SB 

110 ... XsVTsZmW^M 
111, 112 ... VS*;* 

113 ...xy-Y K#*tfcW •«<»» 

115 .. . • tt||C«ftl|«lW«^«( 

130, 402 . . #-g-^*#J»fS5 
131 ... *7>f K**tftW«# 

140 .. . ^ttA^tttUtt 

141 . . . fMto&tkBUB* 

161 ..-♦❖ff^*^^«# 

162 ...S7x^fv- ^ff-^ 

163 ... y AU-^^^fiJ^ STff# 
164, 165- ■ *^*ff »T«# 

168 ... . »*S3E3E8t 9 IN Urn & 

169 ....a«Bfe»f-J:S^W^3iy^«* 

170 . . . . s«jfc#fc «t a* y> m ut^ 

201 ....^V^^ 

202 ....gEM*^*^ 

203 ^ V ^ ^(7)^n#^ 

204 *s<*/7y 
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